
What Is Claimed Is: 



1. A rotor fcjr use in an electrical 
machine, said rotor h&vid an axis of rotation and 
comprising : 

a first pole piiece having a plurality of 
axially-extending first po|e fingers and a first inner 

rotor portion 

a second pole ^iece having a plurality of 

axially-extending second [pole fingers and a second 
inner rotor portion; 

a field coil magnetically coupled with said 
first pole piece and said second pole piece which when 
energized magnetizes saidj first pole fingers and said 
second pole fingers such that said first pole fingers 
have a north magnetic pilarity and said second pole 
fingers have- a south magrjetic polarity; 

a plurality on permanent magnets having a 
first set of permanent [nagnets and a second set of 

permanent magnets ,- 

one of said first set of permanent magnets 
disposed between one of said plurality of first pole 
fingers and one of said plurality of second pole 
fingers, said one of /said first set of permanent 
magnets having a first rfadi ally -inward surface, a first 



je, a^irst side surface and a 
n said first side surface is 
.urality of first pole fingers 
xtjendjs the length of one of said 
pale^f ingers, wherein said second 
surface is adjacent Jo one of said plurality of second 
pole fingers and substantially extends the length of 
one of said plural i/y of second pole fingers; 
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radially -outward sur 
second side surface, 
adjacent to one of 
and substantially 
plurality of firs 
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one of said sicond set of permanent magnets 
disposed between one od said plurality of first pole 
fingers and the otheJ of said two adjacent said 
plurality of second pole fingers and having a second 
radially-inward surface, a second radially-outward 
surface, a third sidL surface and a fourth side 
surface, wherein said tjhird side surface is adjacent to 
said first pole fingei and substantially extends the 
length of said first dole finger, wherein said fourth 
side surface is adjafnt to said other of said two 
adjacent said plurality of second pole fingers and 
substantially extends the length of said other of said 
two adjacent said plurality of second pole fingers; and 
wherein saik first radially-outward surface 
and said first side surface have a north magnetic 
polarity and wheredk said second radially- outward 
surface and said fcjurth side surface have a south 
magnetic polarity. 

2. An electrical machine having a rotor as 
defined in claim 1 

3. An electrical machine having a rotor 
according to claim, I. wherein said electrical machine 
is an alternator. 

4. Tl^tl^ctrical machine having a rotor as 
in claim 2, wher^nfsJid plurality of permanent magnets 
produces permanent Lcjnetic flux from one of said first 
set of permanent magnets to each of said second set of 
permanent magnets /located adjacent to said one of said 
first set of permanent magnets such that said permanent 
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magnet flux creates a f 1 J linkage in a stator winding 
on the electrical machine/ 



5. The elec 
wherein said plurality- 
permanent magnetic flux 
of permanent magnets 
permanent magnets located 
plurality of permanent 
flux acts in opposition 
first pole piece and s 
said flux linkage is 
the electrical machine, 
from said stator winding 



:tjrical machine of claim 2, 
It permanent magnets produces 
from said one of said first set 
one of said second set of 
adjacent to said one of said 
magnets such that said magnetic 
o a field current flux in said 
d second pole piece, whereby 
increased in a stator winding of 
hereby increasing output power 
of the electrical machine. 



The ele. 



;trical machine of claim 2, 
wherein- said plurality) of permanent magnets produces 
permanent magnetic fflui from one of said first set of 
permanent magnets to one of said second set of 
permanent magnets located adjacent to said one of said 
plurality of permanent magnets such that said permanent 
magnet flux creates a flux linkage in a stator winding 
on the electrical maihine; and wherein said magnetic 
flux acts in opposition to a field current flux in said 
first pole piece and said second pole piece, whereby 
said flux linkage i^Vncreased in a stator winding of 



;reby increasing output power 
of the electrical machine. 

electrical machine of claim 1, 
(d plurality of permanent magnets is 
affixed to the rocfor between one of said plurality of 



the electrical mac 
from said stator 

if 

wherein each of sa 
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first pole fingers and ojie of said plurality of second 
pole fingers. 



8 



rotor 



a plurality of 



for use in an electrical 
machine, said rotor hajing an axis of rotation and 
comprising: 



axially- extending pole pieces 

having an inner rotor pdrtion; 

a plurality \f rotor coils, one of said 
magnetically coupled with one 
of said plurality of ixially-extending pole pieces 
which when energized Magnetizes said one of said 
plurality of axially-ext ending pole pieces such that 

said plurality of axially- 
an opposite magnetic polarity; 

permanent magnets having a 
magnets and a second set of 



each adjacent one of 
extending pole piece has 

a plurality ol: 
first set of permanent 



permanent magnets; 

one of said fitst set of permanent magnets 
disposed between a fi:rst adjacent pair of said 
plurality of axially-ext«inding pole pieces and having 

surface, a first radially- 
outward surface, a first kide surface and a second side 
surface, wherein said first side surface is adjacent to 
one of said first adjacent pair of pole pieces and 
extends the length of oile of said first adjacent pair 
of pole pieces, where ir^id^econd surface is adjacent 
to the other of said f4At<djacent pair of pole pieces 
and extends the lenJdbk other of said first adjacent 

pair of pole pieces ;i 

one of sai'd Second set of permanent magnets 
disposed between a /second adjacent pair of said 
plurality of axially-jbxtending pole pieces and having 
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. second radially-inward Irface. . second radially 
outward surface, a third .X surface and a fourth side 
surface, wherein said third aide surface is adjacent to 
one of said second adjacel pair of axially-extending 
pole pieces and extends the length of one of said 
second adjacent pair of axially-extending pole pieces 
wherein said fourth surfaci is adjacent to th. . other of 
sai d second adjacent pair of axially-extending pole 
pieces and extends the 1 =n S th of said other of sa.d 
second adjacent pair of anally-extending pieces; 

wherein said =:her of said first adjacent 
pair of said plurality of axially-extending pole pieces 
and said other of said second adjacent pair of said 
plurality of axially-extending pole pieces have the 
same magnetic polarity ,- and 

wherein said f irst radially-outward surface 
and said first side sutface have a north magnetic 
polarity and wherein laid second radially-outward 
surface and said fourtf side surface have a south 
magnetic polarity. 



-L 9. An electrical machine having a rotor as 

2 defined in claim 8 

1 10 An electrical machine having a rotor 

2 according to claim Ik Urein said electrical machine 

3 is an alternator. 
11. TJae|/el*=trical machine having a rotor as 

2 in claim 9, whereij( sfld plurality of permanent magnets 

3 produces permanent magnetic flux from said first set of 

4 permanent magnets Lo one of said second set of 

5 permanent magnets l/cated adjacent to said one of said 
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first set of permanent magnfts such that said permanent 
magnet flux creates a flux (linkage in a stator winding 
on the electrical machine. 



12 . The elect 
wherein said plurality of 
permanent magnetic flux 
permanent magnets to 
permanent magnets located 
first set of permanent 
flux acts in opposition to 
plurality of axially-exter 
flux linkage is increased 
electrical machine/ 
from said stator winding 



rical machine of claim 9, 
permanent magnets produces 
one of said first set of 
of said second set of 
adjacent to said one of said 
s such that said magnetic 
a field current flux in said 
ding pole pieces, whereby a 
in a stator winding of the 
increasing output power 
the electrical machine. 



from 
on 5 



mag: let 



thereby 

on 



13. The electrical machine of claim 9, 
wherein said plurality ofc permanent magnets produces 
permanent magnetic flux |rom one of said first set of 
permanent magnets to cine of said second set of 
permanent magnets locatei adjacent to said one of said 
first set of permanent mignets such that said permanent 
magnet flux creates a f]/ux linkage in a stator winding 
on the electrical machine, thereby increasing output 
power from a stator w/ing on the electrical machine; 
and wherein said mag^ 
field current fl 
extending pole piej 
increased in said 
machine , thereby i 
stator winding on t 



ux acts in opposition to a 
said plurality of axially- 
whereby said flux linkage is 
atbt winding of the electrical 
reasing output power from said 
electrical machine . 
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1 14. The electrical machine of claim 8, 

2 wherein each of said plurality of permanent magnets is 

3 affixed to the rotor between an adjacent pair of said 

4 axially-extending pole Ej^ces. 

1 15. A method of increasing rotor flux and 

2 power output in a hybrid permanent magnet synchronous 

3 machine, the method comprising the step of: 

4 generating a permanent magnet flux 
^ 5 circulating from, one of a first set of permanent 
*2 6 magnets through a stator to one of a second set of 
jfj 7 permanent magnets, said permanent magnet flux 
P 8 continuing from said one of said second set of 
f W 9 permanent magnets through one of a first set of poles, 
M ; 10 an inner rotor portion, and one of a second set of 
pj 11 poles, thereby returning to said one of said first set 

^ 12 of permanent magnets, wherein said permanent magnet 

D 

13 flux in said first set of poles and said second set of 

14 poles and said inner rotor portion acts in opposition 

15 to a field current magnetic flux generated when a field 

16 winding is excited with current. 

1 16. A method according to claim 15, wherein 

2 the step of generating a permanent magnet flux 

3 comprises the steps of: 

4 disposing a first permanent magnet having a 

5 first radially- inward surface, a first radially- outward 

6 surface, a first side surface and a second side surface 

7 between one of said first set of poles and an adjacent 

8 one of said second set of poles, wherein said first 

9 radially-outward surface and said first side surface 
10 have a first magnetic polarity; and 
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xl disposing a second permanent magnet having a 

12 second radially- inward surface/ a second radially- 

13 outward surface, a third side surface and a fourth side 

14 surface between said one of said first set of poles and 

15 the other adjacent one of said second set of poles, 

16 wherein said first side surface substantially extends 

17 the length of said one of said first set of poles and 
13 is located adjacent to said adjacent one of said first 
19 set of poles and wherein said third side surface 

? 2 0 substantially extends the length of said one of said 

5 21 first poles and is located adjacent to said adjacent 

*~ 2 2 one of said first poles, wherein said second radially- 

J 23 outward surface and said fourth side surface have a 

R 24 second magnetic polarity, where said first magnetic 

^ 25 polarity and said second magnetic polarity are opposite 

H 8 26 magnetic polarities. 

^ 1 17. The method according to claim 15, 

p 2 wherein the step of generating a permanent magnet flux 

H ; 3 comprises the step of generating a permanent magnet 

4 flux circulating from one of a first set of permanent 

5 magnets through a stator to one of a second set of 

6 permanent magnets, said permanent magnet flux 

7 continuing from said one of said second set of 
3 permanent magnets through one of a first set of poles, 
9 an inner rotor portion, and one of a second set of 

10 poles, thereby returning to said one of said first set. 

11 of permanent magnets, . wherein said permanent magnet 

12 flux said first set of poles and said second set of 

13 poles and said inner rotor portion acts in opposition 

14 to a field current magnetic flux generated when a field 

15 coil is excited with current. 
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1 18. The method according to claim 15 , 

2 wherein the step of generating a permanent magnet flux 

3 comprises the step of generating a permanent magnet 

4 flux circulating from one of a first set of permanent 

5 magnets through a stator to one of a second set of 

6 permanent magnets, said permanent magnet flux 

7 continuing from said one of said second set of 

8 . permanent magnets through one of a first set of poles, 
~~ 9 an inner rotor portion/ and one of a second set of 
u3 10 poles, thereby returning to said one of said first set 

11 of permanent magnets, wherein said permanent magnet 

12 flux in said first set of poles and said second set of 
|Lj 13 poles and Said inner portion acts in opposition to a 
fu 14 field current magnetic flux generated when a rotor coil 
* 15 is excited with current. 
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